This study examined the types of physical activity (PA) retirement community residents report and the effects of PA and depressive symptoms on functional limitations. Elders (N = 38) enrolled in a 2-year sensor technology study in senior housing completed regular assessments of functional limitations and depressive symptoms with the Short Physical Performance Battery and Geriatric Depression Scale, respectively. Evaluation of reported PA using the Physical Activity Scale for the Elderly coincided with 12-month functional limitation testing. Subjects were 69% female with mean age of 85 years. Individuals reporting greater PA had significantly fewer functional limitations at 12 months. In multiple regression analysis, baseline functional limitations explained 66% of the variance in 12-month functional limitations, while current PA explained an additional 5%. Although PA explained a small amount of variance in 12-month functional limitations, as a modifiable behavior, PA should be championed and supported to help ameliorate functional limitations in older adults.
Background
PA, defined as bodily movement produced by skeletal muscles that results in energy expenditure, limits the impact of age-related biological changes through its effect on chronic disease development and preservation of functional capacity (Chodzko-Zajko et al., 2009) . Although a 40% to 50% loss in muscle mass commonly occurs between the ages of 25 and 80 even among healthy, physically active adults, improvement in muscle composition and strength, gait, and balance have been observed well into the ninth decade of life in response to vigorous resistance exercise training (Fiatarone et al., 1994; Judge, Underwood, & Gennosa, 1993; McArdle et al., 2010; Simons & Andel, 2006) . In addition, aerobic exercise has been shown to combat the normal age-related losses in cardiovascular function. Meta-analyses of moderate-intensity endurance-training interventions found significant effects on older adult's maximal oxygen consumption, resting heart rate, and systolic blood pressure (Huang, Gibson, Tran, & Osness, 2005; Huang, Shi, Davis-Brezette, & Osness, 2005) . Vaitkevicius and colleagues (2002) demonstrated that frail elders aged 80 and older can improve aerobic capacity and lower blood pressure following 6 months of regular moderate-intensity aerobic exercise. Thus, although age inevitably leads to decrements in muscle strength, neuromuscular function, and cardiovascular fitness, strong evidence shows that regular PA slows the decline in functional capacity associated with aging and disuse (McArdle et al., 2010) .
PA has also been associated with lower risk of depression in older adults, and both aerobic-exercise training and resistance-exercise training have been shown to improve overall psychological well-being (Chodzko-Zajko et al., 2009; Rosenberg, Bombardier, Artherholt, Jensen, & Motl, 2013) . When present, depression has both immediate and long-term detrimental effects on physical function and subsequent disability (Russo et al., 2007; van Gool et al., 2005) . Moreover, increases in functional limitations over time are associated with concurrent increases in depression, especially among elders of lower socioeconomic status (Schieman & Plickert, 2007) . Thus, there appears to be a cyclic relationship between depression and physical function that PA may play a role in moderating.
Research on PA in the older adult population frequently uses the disablement process framework as a guiding conceptual model (Hall & McAuley, 2011; Jette, 2003; Motl & McAuley, 2010; Pahor et al., 2006) . Originally conceived as a four-stage model in which all disability originates from disease or pathology (with pathology leading to impairment, impairment to functional limitations, and functional limitations to disability), subsequent modifications to the Nagi Disablement Model posit that in addition to pathology, disuse and physiological aging can independently begin the process of decline (Nagi, 1991; Rikli & Jones, 1999; Stewart, 2003) . Verbrugge and Jette (1994) extended the four-stage model to include risk factors (e.g., sociodemographic background and biologic factors), intra-individual factors (e.g., lifestyle behaviors and psychosocial attributes), and extra-individual factors (e.g., physical and social environments) that influence the disablement process. PA behavior is hypothesized to work by directly minimizing impairments and functional limitations, thereby reducing or preventing downstream disability (Jette & Keysor, 2003) . Positive psychosocial attributes, such as emotional vigor, high self-efficacy, and peer support, may slow the disablement process by beneficial effects on functional limitations and perception of disability, whereas negative attributes, such as depression, may accelerate the progression of disability (van Gool et al., 2005) . Finally, because disability is not inherent in the person but rather the product of the interaction of the person with the environment, as an extra-individual factor, the built environment may ameliorate disability via structural accommodations that support performing daily-life activities (e.g., job, household management, and personal care).
Retirement communities represent an environment built specifically to accommodate the needs of older adults with reduced functional capacity. With their smaller living space and closer proximity of services, retirement communities reduce the physical demands of daily life (Cress et al., 2011) . Nationally, an estimated 745,000 older adults live in continuing care retirement communities (CCRCs), a popular option for seniors who desire a range of housing levels, supportive services, and health-care options (Kohl, 2010) . Although older adults may purposely select retirement-type residences, PA levels may inadvertently decline as a factor of lower environmental demands. On the one hand, retirement-community-built environments may hasten the disablement process by enabling sedentary behavior; on the other hand, retirement communities may delay disablement by designing buildings to facilitate mobility. Furthermore, as a social environment, retirement communities may speed up or slow down disablement through the allocation of resources for PA programs, the structure and types of PA offered, and visible promotion of peer-exercise networks.
Guided by the disablement process framework, the purpose of this study was to examine the types of PA in which retirement community residents engage and to estimate the effect of two intra-individual factors, reported PA and depressive symptoms, on functional limitations, while controlling for age, medical conditions, cognitive status, and past functional limitations. Figure 1 illustrates the framework for the present study. The main disablement pathway was re-oriented from the traditional horizontal axis to the vertical axis so that the change from Baseline to 12-month functional limitations could be depicted horizontally (see Figure 1 ). Solid lines outline the disablement components included in the present study, whereas components outlined in dashed lines were not evaluated.
Methods

Study Design
The study uses a correlational, repeated-measures design to determine the effect of PA and depressive symptoms on functional limitations. The present study is a substudy of a 2-year longitudinal investigation of motion sensor capacities, Technology to Automatically Detect Early Signs of Illness in Senior Housing. The design of the parent study has been described in detail elsewhere (Rantz et al., 2012) . Briefly, the site of the study, TigerPlace, is an independentliving retirement community that supports older adults aging in place, including those with declining health status. In the first year of the study, team members collected and analyzed sensor data from previously installed in-home monitors to develop and refine a web-based system that could alert clinicians to changes in activity patterns. During the second year of the study, the research team received data-driven web-based alerts to validate the accuracy of the alert algorithms and rate the usability of the display interface. A variety of outcomes were measured quarterly for 20 participants who agreed to installation and testing of the sensor network as well as for 22 control participants. The university Institutional Review Board approved the parent study as well as the present sub-study. All participants provided written informed consent.
Sample and Setting
All residents of TigerPlace who were able to participate in quarterly assessments of physical performance were invited to enroll in the parent study. At Source. Verbrugge and Jette (1994) Note. Concepts and relationships analyzed in the present study are represented by solid lines.
Risk Factors
the time of initial recruitment, 42 of the 64 persons living at TigerPlace agreed to participate. At the 12-month data-collection visit, 4 of the original 42 participants had withdrawn from the study; 1 control participant died immediately after baseline data collection, and 3 participants, 1 control and 2 treatment, moved to other residences. The final sample consisted of 26 women and 12 men. Except for 1 Asian participant, all were non-Hispanic White.
Whether participating in research or not, all residents of TigerPlace undergo a comprehensive health assessment at admission and every 6 months. Residents' health information-which includes but is not limited to demographic data, medical conditions, medications, vital signs, and assessment of cognitive function, depressive symptoms, quality of life, fall risk, and ADLs-is stored in an electronic health record. In addition, all TigerPlace residents receive care coordination services and have access to a nurse-managed wellness center. Personal-care and medication-management services may be purchased on an as-needed basis. Supervised exercise classes, including Tai Chi, yoga, and therapeutic dance, are offered 5 days a week at no additional charge. Exercise equipment-including a treadmill, recumbent stepper, rowing machine, exercise bicycle, and hand weights-is available for unsupervised use. TigerPlace also has a network of well-maintained sidewalks, gardens, and parking lots that facilitate outdoor walking, environmental features found to be associated with PA behavior among older adults in retirement communities (Booth, Owen, Bauman, Clavisi, & Leslie, 2000; Joseph & Zimring, 2007; . The TigerPlace building is free of potential barriers to PA, such as heavy doors without automation, stairs, and curbs (Pomeroy et al., 2011) . A complete description of TigerPlace and the sensor network technology driving the 2-year longitudinal study has been previously published (Rantz et al., 2008; Rantz et al., 2011; Skubic, Alexander, Popescu, Rantz, & Keller, 2009) .
Procedures
Participants in the parent study completed baseline and quarterly assessments of physical performance with the Short Physical Performance Battery (SPPB) (Guralnik et al., 1994) , the GAITRite (Apparatus and software, Sparta, NJ: CIR Systems) gait analysis mat, and a hydraulic hand dynamometer during the second year of the 2-year study. In the present study, the principal investigator or a research nurse administered the PASE questionnaire in face-to-face interview on the same day as 12-month SPPB testing. Other baseline measures included a health history, medication use, and vital signs. Health-event outcomes, such as emergency-room visits and falls, were also tallied quarterly for the parent study. As standard of care at TigerPlace, the Geriatric Depression Scale (GDS), Mini Mental Status Exam (MMSE), SF12 Health and Mental Health scales, fall risk, and ADL status were assessed bi-annually. Only data relevant to the present study were included in this report.
Data-Collection Instruments
Functional limitations: Cognitive performance. The MMSE is an 11-item measure of global cognitive function, including orientation, attention, immediate and short-term recall, language, and ability to follow simple verbal and written commands (Folstein, Folstein, & McHugh, 1975) . Scores can range from 0 to 30; scores below 24 indicate cognitive impairment (Barrie, 2002) . Twenty-eight day test-retest reliability was .98 (Folstein et al., 1975) . Concurrent validity was established by strong correlations with the Verbal IQ test (r = .776, p < .0001) and the Performance IQ test (r = .660, p < .001; Folstein et al., 1975) .
Functional limitations: Physical performance. The SPPB evaluates lower extremity physical function by testing balance (side-by-side, semi-tandem, and tandem), walking speed (4-meter walk), and repeated chair stands (Guralnik et al., 1994) . Each test is rated on a 5-point categorical score, with 0 representing inability to perform the test and 4 indicating the highest level of physical performance. Summing the three test scores provides a total performance score ranging from 0 to 12. The SPPB has shown adequate internal consistency (Cronbach's α was .76) and predictive validity for nursing home admission and mortality outcomes (Guralnik et al., 1994) . The SPPB was administered quarterly during the parent study, in accordance with instructions available on the National Institute on Aging website: http://www.grc. nia.nih.gov/branches/ledb/sppb/index.htm (National Institute on Aging and National Institutes of Health, 2012). Cronbach's alpha in the present study ranged from .76 for baseline SPPB to .78 for 12-month SPPB.
Intra-individual factors: Depressive symptoms. The Geriatric Depression Scale-15 (GDS-15) is a self-report scale that solicits yes/no responses to simple questions about the respondent's feelings during the past week; scores range from 0 to 15, with higher scores indicating greater depressive symptoms (Sheikh & Yesavage, 1986) . GDS-15 scores ≥ 6 indicate the presence of depressive symptoms. The GDS-15 has demonstrated adequate internal consistency reliability (Cronbach's α of .79) and good sensitivity and specificity in discriminating cases of major depression (area under the curve [AUC] = .896) and minor depression (AUC = .778; Smalbrugge, Jongenelis, Pot, Beekman, & Eefsting, 2008) . In the present study, Cronbach's alpha was .84. Facility nursing staff administered the GDS-15 as standard of care at Tiger-Place. Recent GDS assessment was defined as that obtained within 6 months prior to 12-month SPPB testing.
Intra-individual factors: PA. The PASE is a scale for evaluating the PA level of older adults (Washburn et al., 1993) . It relies on subjective recall of PA over the past 7-day period. The PASE can be self-administered, telephone-administered, or interviewer-administered and takes 5 min to 10 min to complete. Items on the scale that address walking outside the home, muscle strengthening, and light, moderate, and vigorous sport and recreation are recorded as never, seldom (1-2 days/week), sometimes (3-4 days/week), and often (5-7 days/week), and duration of participation is estimated at less than 1 hr, 1 hr to 2 hr, 2 hr to 4 hr, and more than 4 hr. Occupational activity is recorded in total hours/week. Housework (light and heavy), home repair, family care, yard work, and gardening are recorded as yes/no. The total PASE score is calculated by (1) multiplying the activity frequency value (i.e., hours/week) for each activity by the respective empirically derived item weight and summing these values; and (2) to this summated score, adding the weighted score for the six household activities if the activity was reported over the past week.
Higher scores indicate higher levels of PA. Three-to seven-week test-retest reliability was r = .75 (Washburn et al., 1993) . Validity testing with activity monitors and physical performance testing showed significant correlations between PASE scores and activity counts (r = .55, p < .05), SPPB scores (r = .57, p < .01), and the 6-min walk (r = .54, p < .01).
Medical conditions. A summed score was derived from medical conditions recorded in the electronic health record at 12-month data collection (Bennett, Stewart, Kayser-Jones, & Glaser, 2002) . Possible scores could range from 0 to 8. Qualifying conditions included (1) arthritis or joint problems; (2) osteoporosis; (3) kidney or liver disease; (4) asthma, chronic bronchitis, or emphysema; (5) hypertension; (6) diabetes; (7) congestive heart failure or heart trouble; and (8) paralysis, stroke, Parkinson's, or other neurological problems. In the present study, the diagnosis of dementia was considered a neurological problem.
Data Analysis
All data analyses were conducted using SPSS Version 18. The mean of each PASE component and its weighted contribution to the total mean PASE score were computed. Two of the 38 participants were missing a recent GDS assessment and therefore were excluded from analyses involving the GDS score. No other variables had missing data. Bivariate correlational analyses identified variables to retain in subsequent analyses, that is, those whose correlations with PASE or 12-month SPPB score were significant at p < .1. Hierarchical multiple regression analysis with listwise deletion was used to determine the contribution of statistically significant explanatory variables to 12-month SPPB score. A hierarchical approach was chosen to test the effect of PASE score on 12-month SPPB score independent of the influence of other predictor variables. All independent variables were centered at their means for the regression analysis.
Scatterplots and bivariate correlations confirmed linear relationships among the variables included in the regression model. The assumption of normality was verified with histograms of standardized residuals and Q-Q plots of residuals (Norušis, 2005) . Skewness, kurtosis, and Shapiro-Wilks tests were all within an acceptable range. A Durbin-Watson statistic of 2.2 verified independence of observations. Plots of residuals versus predicted values were inspected for evidence of heteroscedasticity for each explanatory variable (Keith, 2006) . The variance in errors appeared to be consistent across all levels of the dependent variable. Tolerance statistics ranged from .743 to .835, indicating minimal collinearity among the predictor variables (Keith, 2006) . Table 1 provides an overall description of the sample. The most common medical conditions were hypertension and neurological diseases. About half of the sample had hypertension, which is less than in the general population where 72% of men and 80% of women aged 75 and older have this diagnosis (American Heart Association, 2013). Although not captured in the medical conditions list, 3 of the 38 residents had a diagnosis of depressive disorder. A dementia diagnosis accounted for 10 of the 14 participants noted to have a neurological problem, but only 3 of the 38 participants had MMSE scores indicative of moderate dementia (i.e., <20). MMSE scores were not corrected for age or education; thus, the mean MMSE score of 26.45 suggests that the majority of participants were cognitively intact. Nineteen of the 38 participants purchased personal-care and/or medication-management services. Table 2 presents the total PASE score distribution. The mean PASE score for the entire sample was 42.62 ± 38.4 (range = 0-159), reflecting relatively low levels of PA. Walking (10.6 points) and light housework (15.13 points) contributed the majority (60%) of the points to the total PASE score. The total SBBP score declined from 6.16 (3.2) at baseline to 5.71 (3.1) at 12 months, but this change was not statistically significant, t(37) = 1.515, p = .138. Scores on the component chair stand and walking tests had similar declines over the 12-month period. These data are not reported but will be provided on request. The mean GDS score of 3.08 (3.1) indicated minimal depressive symptoms among participants. Table 3 presents the means, standard deviations, ranges, and Pearson correlations for continuous variables. As expected, 12-month SPPB score was strongly correlated with PASE and baseline SPPB scores. GDS score was significantly correlated only with PASE scores (r = -.43, p < .05). Because age, MMSE, and medical conditions were not significantly associated with either PASE or 12-month SPPB scores, they were not entered in the regression analysis. Therefore, 12-month SPPB score was regressed on baseline SPPB score in Step 1, (recent) GDS score in Step 2, (current) PASE score in
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Step 3, and GDS-PASE interaction term in Step 4. The order of entry was based on the expectation that PASE score would explain additional variance in 12-month SPPB score beyond that explained by baseline SPPB and GDS scores, and that PASE score may vary according to GDS score. Baseline SPPB and current PASE were significant predictors, explaining 73.5% of the variance in 12-month SPPB score. Table 4 displays the results of this regression analysis and the second model described below.
A second, more parsimonious, hierarchical model that included only the significant predictors from the first regression model was run. The sample size for the second model included the total sample of 38 cases because neither baseline SPPB nor current PASE had missing data. In Step 1, baseline SPPB accounted for 66% of the variance in 12-month SPPB when entered alone into the equation. When current PASE was entered in the second step, the model accounted for 71.1% of the variance in 12-month SPPB. It appears that PASE score explained an additional 5% of the variance in 12-month SPPB scores. Thus, persons with fewer functional limitations at baseline (higher SPPB scores) reported significantly greater PA (higher PASE scores) and demonstrated significantly fewer functional limitations at 12 months.
Discussion
Most elders in the present study reported that walking and light housework were their primary type of PA, a finding consistent with Zalewski and colleagues' (2009) results. Despite daily opportunities for supervised recreational PA and access to exercise equipment preferred by older adults (e.g., recumbent stepper), participants in the present study chose walking over other types of PA (Looney & Rimmer, 2003) . For persons in their mid 80s, walking may represent the most familiar and comfortable type of PA. In addition, the PASE scores of the participants in the present study were low in comparison with published reports of other retirement community residents, including those of similar age (Baker et al., 2007; Harada et al., 2001; Zalewski et al., 2009 ). Washburn et al. (1993) reported that PASE scores ranged from 0 to 360 in the sample of community-dwelling elders in which the PASE was developed and validated, but mean PASE scores have ranged from 50 to 136 in other studies of retirement home residents (Baker et al., 2007; Harada et al., 2001; Zalewski et al., 2009) . Considering that half of the participants in the present study received some type of fee-based service, it is possible that their activity level was lower than is typical for retirement community residents.
The significant associations between the intra-individual factor of PA and baseline and 12-month functional limitations support the relationships hypothesized in Figure 1 . PA explained a portion of the variance between baseline and 12-month functional limitations. These findings concur with previous research that demonstrated the beneficial effect of exercise on older adults' physical function Cress et al., 1999) . However, contrary to other studies of retirement community residents, participants in the present study had relatively low mean SPPB scores (i.e., greater Note. For all scales, higher scores are indicative of more extreme responses in the direction of each construct. SPPB = Short Physical Performance Battery; MMSE = Mini Mental State Examination; GDS = Geriatric Depression Scale; PASE = Physical Activity Scale for the Elderly. a n = 36. *p < .05. **p < .01. ***p < .001.
functional limitations) at both assessments. In addition, the strong correlation between 12-month and baseline SPPB scores left little variance in 12-month SPPB scores to explain in the regression analysis. Thus, although PASE score accounted for significant variance in 12-month SPPB score, the effect may have been greater if there had been more variation in PASE and SPPB scores.
In contrast, depressive symptoms did not significantly affect functional limitations in the present study. On average, depressive symptoms were low among the participants in this sample, as only 7 of the 36 persons with a recent GDS score had GDS scores of 6 or greater. That the majority of the sample had few to no depressive symptoms aligns with research showing that higher socioeconomic status among White women may mitigate any negative emotional responses to increasing functional limitations (Schieman & Plickert, 2007) . Moreover, bi-annual screening for depressive symptoms at TigerPlace may have facilitated early detection and treatment and minimized disabling symptoms. Although extra-individual factors influencing the disablement process were not evaluated in the present study, the built environment of retirement communities has been shown to influence walking behavior. Cress and colleagues' (2011) study of retirement community residents found that livingspace area and functional ability predicted steps per day, which were on average 3,000 steps less than the community-dwelling sample. Compared with retirement community residents, community dwellers were younger, had two to three times the living space, and significantly better physical function. The authors posited that the reduction in overall PA associated with smaller living quarters and proximity of services in retirement communities may actually accelerate functional decline. Unfortunately, elders may not appreciate the need to modify their PA because the environment may sufficiently accommodate their functional limitations and disability. Thus, older adults relocating to retirement communities may need to offset the loss in habitual daily walking with a structured walking program just to maintain baseline physical function.
Although motivating older adults to exercise is challenging, prior research has identified several successful strategies. Older adult participants of groupbased cognitive-behavioral interventions, particularly those who incorporate goal setting and self-monitoring with pedometers, have demonstrated increased PA levels (Brawley, Rejeski, & Lutes, 2000; Gardiner, Eakin, Healy, & Owen, 2011; Snyder et al., 2011; Van Roie et al., 2010) . Ecological modifications to cognitive-behavioral interventions, such as using site-specific walking-route maps in addition to individualized goal setting and pedometer self-monitoring, have had remarkable success (Rosenberg et al., 2009) . Although improvements to the built environment to facilitate PA are preferable, the expense associated with structural changes to existing buildings and other infrastructures would be prohibitive for most communities. Thus, educating seniors about how to overcome barriers to PA and access environmental resources that support PA may be the most reasonable approach for existing communities.
Prior research suggests that lifestyle activities are just as effective as structured exercise programs at improving health outcomes and may be preferable to some older people (Rejeski & Focht, 2002; Van Roie et al., 2010) . Although other factors, for example, age, physical symptoms, exercise self-efficacy, and attitude toward exercise, may influence older adults' participation in exercise programs, the preference for familiar types of PA, such as recreational walking, may be one of the more important determinants of PA participation for this age group (Crombie et al., 2004; Resnick & D'Adamo, 2011; Stuart, Marret, Kelley, & Nelson, 2002) . Initiatives to increase PA in retirement community residents may be more successful if planned with residents' preferences in mind, but PA programs should incorporate national PA guidelines, which outline the type and duration of exercise needed to derive health benefits (Centers for Disease Control and Prevention, 2011) . Muscle-strengthening activities are as equally important as are regular aerobic activities because strengthening exercises help maintain muscle mass, reduce falls, and prevent functional decline. Whereas residents may spontaneously walk for exercise, to effectively promote muscle-strengthening activities, facility management may need to invest in specific equipment, such as free weights and resistance bands, as well as the appropriately trained personnel.
Clinical Implications
Older people may be more inclined to engage in health behaviors that they expect will impact personally relevant outcomes, for example, risk of disability and nursing-home admission. Mihalko, Wickley, and Sharpe (2006) found that residents of independent living communities who underwent SPPB testing followed by individualized feedback about their physical-function evaluation, future risks, and benefits associated with PA were more likely to attend an introductory exercise class than elders who received only the notification that the exercise class would be available. Other research has documented that physician counseling, optimally delivered within the context of medical care for a health problem, can positively influence older adults' PA behavior (Stuart et al., 2002; Weiss, Wolfson, Yaffe, Shrier, & Puts, 2012) . Clinicians could inspire elders' readiness to engage in PA by providing individualized feedback based on physical assessment of functional capacity and emphasizing the benefits of PA for specific health problems. Requiring little space, time, and equipment, SPPB testing is a useful tool to regularly assess physical performance. Elders with total scores in the 9 to 12 range may need only yearly evaluation because they have a low risk of disability and nursing-home admission. However, elders with SPPB scores below 9 may benefit from bi-annual assessment to detect decline early and intervene promptly. Instructions for administration and scoring of the SPPB are publically available on the National Institute on Aging website. Cress and colleagues (2005) provide a succinct review of recommended practices to initiate and sustain PA behavior in older adults.
The present study has several limitations to discuss. First, the sample was relatively small and homogeneous in terms of race and ethnicity, and both of these factors limit generalizability. Second, the data were collected in late spring to early summer; seasonal variation could have influenced the overall activity level. Third, even in persons with intact cognitive functioning, PA questionnaires are a less valid method of measuring PA than are activity monitors; thus, the extent to which cognitive impairment in some participants further affected the validity of the PASE data remains unknown (Tucker, Welk, & Beyler, 2011) . Finally, PASE scores were not collected at baseline; thus, the effects of PA on functional limitations over time cannot be estimated in this study. Future studies of community-dwelling elders planning relocation to a retirement community could help identify whether activity levels and subsequent physical function decline after the move as well as the extent to which characteristics of the built environment affect PA behavior. Ecological models may be more appropriate than the disablement model for future PA research in retirement communities because ecological models account for environmental structures and processes that may influence behavior and functional outcomes Rosenberg et al., 2009 ). In addition, future studies with larger samples could test for potential mediation effects to clarify both direct and indirect effects of PA on functional decline. Furthermore, it would have been illustrative to ask participants their reasons for choosing walking over other opportunities for PA at TigerPlace in an attempt to better understand their personal preferences and overall knowledge of national PA recommendations.
Conclusion
Despite its limitations, this study provides longitudinal data on the functional level of older adults residing in a unique aging-in-place retirement community. Reported PA was associated with physical performance, even after controlling for potentially confounding variables, including age, medical conditions, cognitive performance, and baseline physical performance. The serial measurements of physical performance demonstrated that functional limitations naturally progress over time, especially for older adults with lower levels of PA. Finally, the fact that the participants' primary types of PA were walking and light housework suggests that muscle-strengthening exercises that could slow the progression of functional limitations are not being done and should be more aggressively promoted in retirement settings.
